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CONVERSION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
wavelength conversion device and a wavelength 
conversion method which have high wavelength 
conversion efficiency. 

SOLUTION: A semiconductor wavelength conversion 
device is equipped with a sapphire substrate 1, an MQW 
active layer 5 which is formed on the sapphire substrate 
1 and has a prescribed band gap E2'-E1', and an optical 
guide layer 4 having a trap level E2t different in depth 
from the band gap of the MQW active layer 5, where the 
optical guide layer 4 is irradiated with light, electrons 
trapped in the trap level E2t are excited by light to be 
discharged into the active layer 5, and light of 
wavelengths correspondent to the band gap E2'-E1' is 
emitted from the active layer 5. 





a 














http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAndaW6EDA413015865P... 2010-09-29 



<i9)B#a«ww (jp) 02) ^ ^ ^ It ^ (a) ummmmm 

#^2001 -15865 
(P2001-15865A) 
(43)&IBH ¥$13^ 1H19B (2001. 1.19) 



FI f-?3-h*(##) 
HO IS 3/18 694 5F073 



(5i)inta 7 mmm 

HOIS 5/50 



mm mm mmmnm ql ssd 



(21)fflS#^ 


#K¥H-186987 




(71)B^A 000003078 










(22)fflS0 


¥^11^6 £300(19* 


39. 6. 30) 










(72) mm Pa>-V~- 
























(74)ftSA 100058479 








m± mi m W6*) 








F*-A(##) 5F073 AA05 AA13 AA45 AA55 AA65 








AA74 CA07 CB01 CB07 CB10 








CB19 CB22 EA29 



(54) mwvzrni ^mmmmm^u^mm^m 



(57) 

(cffM^tU fiff^©/^ K^-v-y 7°E Z ' -Ei' *=frt 
SMQWfStt/15 fc, C(DMQWS14)f5©Tii^5fM 
Stl, MQ WStt/f 5 0/<y K^> -y ^fcfigfcsai $ 

•Y FH 4 KftfcHBW U h77 E 2t(c h 5 -y 

yF*Vy7°E 2 ' —Ei' Kffia^«a*o}ttft?gttJi 



(2) 



WE 2001-15865 



HulB^MHfc^^HW t , tula h77 7°WufC h 7 -y 

mm u Mte^> >y y^mtzmmmmfe 

?o 10 

[W*«2] MfBffittHtt, £jiM?#F (MQW) 
±«fIK«TJMJ^ ligttioy^ -y 7° 

U7«es^ »es^/c++'J7*MiargttJifc 20 
seta u mmm^mm^y -y yfcfflstsism 

[fP£©i«ffl&M 
[0 0 0 1] 

[0002] 

D ®tt«i#*KS#-f 5* + U 7tf SSSfifttti uttc 

•;7o««r§itec-rAW^$.5*T% cns-r^ 

T © U— y 'rV U X PSSK 3»« tB £ tl S „ 
[0 0 0 3] l^-WWX*0!RlK1W«fctt«««0 
»gli, t k<»5.nTV^v^c46 > «»ftfO»i:, BUR 

iit-$.d, c©^u7©2Mwm, ^$a«Fwan « 

* 5 1 fr iS c -r«^<o»f^tc i: fc * 5 o c©J:5fc, 

« fc * fcgSs&ojflfigte c ti 6 2 oomwiBt^fc^: 
[0004] H 8 JkVm 9 tt«S»a¥«K*U-ifliB 

0U— 9*«#IS§7?feS. H8tt5tt5X'y^ffi so 



S©±§1^ nmi nPgfiS l±fC, n§UlnPS8 
2, InGaAsP (MQW) ig'ttH 8 3 , InGaA 
SPI184, pMl nP!8 5RUp*Ml nG aA s 
P«8 6*<8WBBJ«StU £©p + H nGaAsPl 
8 6 ±icm.U 8 8*\ tftpiInP185 ©HJiSKt/ 
StbL/c I n G a A s PI 8 4 £9 5 <£ 5 ic S i O2H 
8 7#flM£tlT</^„ nlInPlfi8 1© 

SfSittt, IMS 8 9^ffM^tlTt/^o 
[ 0 0 0 5 ] C ©$J©t§£\ InGaAsP (MQW) 

tsttii 8 3 imtmmzn, c omm 8 3 mv$m* 

[0 0 0 6] Sfc, H 9 fc^rf M(tfJS©if 0 8 fc 
^•Tx-y^StttiSfctipSl nP!8 5tfp3!DBRJi 
93fCfit*ftt)t), nS«I nPH8 2i:ni!lnPStR 
8 l©HfcnSDBR«9 1 *W$£tU «®9 4(4)1 
fRWtCffM^tlTp+iJl n G a A s PH8 6£ffitfB 
IHL, C©p*Sl nGaAsPl8 6^5 ttilif Jt^fife 

m?ti5^^«o ctie»iii8RtJ t Ei9ic^-r ± t £ *f* 

« 8 3 T-«^gP^P»©i)il3) 1 ct «fc D Bftttttti«t£US. 

[0007] mimmmm^, ±ajL^wf*u 
— «fojRa*iBii;< LTffl^6n«. 

[0 0 0 8] 

*5«IH*nT^fc. for, «*±tt, iSft^^* 
[0009] *iswtt±fBi»ffl*»pyi-ra/'cJ6{ca:sn 

[0 0 10] 

[ooi i] *«woas Lv^«*«TK^r. 



(3) 



W m 2 0 0 1 - 1 5 8 6 5 



[0012] c i ) igttjitt, ^mm^np (mqw) 

[00 13] (2) b5-77^tl5*-vU7S* : f-efe 

So 

[0014] o) y^v-fmmm-zte, tsttii©^ 

[0015] ( 4 ) A 5 f 5 -V FJf #715 

[0016] an., JfW^mmzimmk-fimzs mm 
y mm^t % ammmm t u-ir ^ 

U 7*S14Jlt»m U I^S'MTvry F*> «y 7°Kffi 

[0017] am) ^mmmm-u-ii, %\mn)s.mc 
tt« k awia*, e «*? ^ic AfB ao »fc ft 

£lMfS= £©i:?^ JtA^fll^frBW^ffl^fc* 
$>0J'#Pt3 F^yT^fflt^ctfcJ;^ *!>JpWS8 

+ y 7°*i£{k S ■£ § C t «t 0 , &g 1 1 % msL&$m 
s. 

[0018] sfc, mmtLT%mm?#p (mq 

W) «jt*ffl^«<:i:fcj;5, b7 77'»f.ig$ 
[0 0 19] 

[0020] cmi m 1 te*ftw<om 1 ^* 

ftSlfeR?^ G a N^aif^fb^tKcgo'^TffM^ 

[0 0 2 1 ] El*, 1 tt-9-7r^-VSffi^LT*3t), 
C©+J-7 7^-VSffil OiSIlClinSG so 



12, nSAlGaN^Fl3, h^TW&W 
*S n|Ga NftTJ-f FH 4 , *tl^n3f^OWS«T 
KflM2ftfc2«0I nGaNJIWliDigUTlffiStS 

4asfflW«Ki^6fts^a»?#F (mqw) mmfrz 

45InGaN/lnGaN M Q Wfg'ftfi 5 , pgiG 
aNWF!6, pik J A 1 GaN^77 FH 7 , pM 
G a N3^** hJP8*»*G5CBMIl/TJ5«*tlT^*. 
[0 0 2 2]?-bT s n^G a N^-y 7 7 Jl 2 OiSffi 
CtiAl/W/Auti9AW?.tlTl/^ 0 £/c, p 
SG a N3V#* F/f 8±EtiP t/Aulll 0^19 

< , mi&mc mpSGaN^^^nsti 
si oohks t 02B1 i«sn, xfv^7°* 
«nss*fti/Tv^*. tfttjft, s i 0211 

§UGaNny#*h/f 8fc«Il O^ES^LT^SX 
P4UC46©f{iJcD73i4S£, tf46jA^§yX F5^7V— tfT* 

[0023] comifoAmmmcom&^^ic&f 

G a NJR 3 SO* 7 F^> >y 7°£M Q W)f 141 5 £ 
Dfe7ct<-T?>ui:(Cj;D, MQW)g'ttll5'\£D4 : -VU 
rtWttt BB b c c ©«8*M Q 5 £ 6tJ « 

[0024] *%tfmmcwf&mmktiit, nSG 

aN?'fi73'-rFH4t$.5 0 C©7 , e^-YF)i4«, MQW 

F^t -y 7°m-3mAic&%& oicTfmm f- 

T> F^-y7°$tl/c^+U7tt, SiffiSns^cB)^ 
+ 'J 7t4B*» LT^SnfcM Q Wigtt« 5 T'S^-r 

[0025] ^momvmc&t) bv-y^mm^t 

S»S*ff * 4: # K ig® i: S n « / W 7 x ^SlS-r * c fc 
[0026] cofttf-f Fg4iciiin$tx5^»i:U 

T«, h7 -y 7°^fi^ B MQWjSttH 5 <D&8ffifc@l& 

Oz, Au, Ag, Cr, Sn, Sc, Na, Li, 
F , CI, Br, IXIiGaf, F 9 -y T'le^ffMt 
SVA^SjcJN^iPLTt <tV>„ h7-y7°WuOr^^ 



(4) 



f$M 2001-15865 



[0027] ifmmmim^mwmm^m^m 

[0028] s-r, hi KK-rimimg&tmtt* 
c <D&mmt : ?*mi&*%%mw f*> -y tx* 

, y ^ffi^ati-s j: o aifts^Aftfsna. c ©ft 

tt, 5 ©JET*, U— !f)t»^6 ©ftT'fe o 

TtfRjT'fci^o 10 
[0 0 2 9] 0 2 C © W^fti^fR^©!^ 

Q WffittS 5 3£fg©x*;l^-; < > K fe ©T*£ 

i ffliJt «, ?W FJf 4 c*fis tr h77 y^fi^ifM 

*T-Y FH 4 tefflJjSSttfc h77 yipfflfc*S*?»cBgS* 
Sns. coftfct, c©^>y7^{i©m?fcM£n 

SC®tt*A*f*-&Sfc«>, ?W F* 1 6WfO»l 

[0 0 3 0] )W FS 4 ■Cft*»JKl,TBe*tlfc< 
fttf-Y FJf 4 «k t) ^/J>^^:/ , ^>' F^-v v~f^M~t 
SMQWgfW5fc8fHl&tf. COMQWtgttSST 

y f*> v ^t*ia-rsa**^So 

[0031] -r&fe-B, wmtzwikw? oi*m so 

-4 s * >y 7°E fca^OISfcAWfcS^ttWWSnsft A 
fcOMWi, E = h c/AOHffjWafcf*. CCT% 
0 2t^-rj;5(c, MQW?gffli5 0|ffi«?»<Dx*;U 

5 ©»?#F«3tK J: DSISSftSWt? SCi^W 
-fcEi" , »0x^-5rEz' , 5tAVFi4 

ic^ c s h v v ym&* e L t -r yj? ymmc & 
s«^^)t*®iRLTiaiiesn««^, e«- e t ctsa 

■emmtzm, e»' -et K*aa-r*ttso«* « 

y F=£+ -y 7° «fc D t>8^«£te«\ ft#V KM 4 fc A&f 

[0 0 3 2] COjSS^«|{t^Lfe«EE-«iJiaf1t 
WEE, ««ttjRfiaaR*?**8ltn*«8l£l***. 113 

fc&^x, u-if&jgb-tvMi i th cfc o <M"S&w*tf 



[0033] ccx\ iffo&WsM^nmMQ tW& 
i oKTOrf^urxfcVop 

mm-mfattz** cna, M^oMt), f«4 

[0 0 3 4] m±oJSi!K <t D , $>5rSM%*-ri> u- 

t^«»o ■i-ftto-B, «?*^^x*;l/^-^Sffe*^ 
W^CttJK^f'f FS 4 £0 F 5 -v * 6tt*fc 

•Y FS 4 teitSfM Q Wgffii 5 KW£tl5itr*\ 

h7-y ymiL^mnru q wtsttn 5 fcMttiE 
*, L>-^MSbtvMifiu,^^Ti)ft, •rato-ev' 
— 9 , *aa-r*ci:ft' , Ty**. cc?, «ffi9aifio 
fc/W 7 x Vq. *WiD-r * c K J: 0 , U-lfoaStt 

[0035] u±coMv?-y>?wimmmc-mmMT- 

4 0 0 nmK«g*m^S. t/c, ISffiftfflfCiD, 

SftSfeJiibq-rSo c©A^«(±, ^SS^IinlS^r 

-r^©7fcfl^{Cffll/^nS&ftT'feS 1 . 3 (imOl? 

M^gl* 1 ?^, 5 ^afBfS^©tila&tfrSgS^ 

[0 0 3 6] C©<k5fC**»ffit<ktl^, MQWjg 
ttS 5 ©HaMtttC, MQWrgtt«5©fi?#F(C^t) 
MS^nS/^ F^+ >y 7°,J: 0 feSV> F v <y T^Ptt** 
■TS^-i'KJi4*iatJSc4:K:J:t), 



(5) 



t#Hfl 2001 — 15865 



£ t MQWtSttIS 5 <D^Vy F*> v 7'iC j; 9 *®£2ftS 
g&*s©ffi^|fcfig&&tfJtiilltf RJI£ 4: & S. S ft, 

kLTZm&T-ttF (MQW) flfjgftffl^SCtfCi: 
*) , K 5 y T'WiZfr Bl&igSttfc*? aTOiSftvoggfc 

[0 0 3 7] COSffifcffll^SCfcli, iI^©afS->X 10 
rA^ffl^&ftSg&gSajb-tf>WXS\ £8* 

*©jS2rcffl^5ftsjss^w*fc^*sci:£# 

fflT<2&So 

[0 0 3 8] 2 * WI0 m 5 (4*5P/3©g? 2 ^ffl 

&j|e i ©£ft«jS£*-f»rffiia-p£S. co¥Sltf*iSg 

£S!JR?Hu G a N¥«Mft£1%{=8^VTffMSft 
Tl^Sc 

[0 0 3 9] 0cp, 2 1 tt+^r^-VSffi^LTto 
t>> CO^r-TtlfiE lOi^BfcttnSG a N>S 20 
•y77l2 2, nSA 1 G a N7^y FJf 2 3, h^'V 
TIMfcMrr* nSG a Nfttf-f KJI 2 4 , ZtlZtlffi 
g©jtf££«TfCJfM3ft/i 2 MM© I n G a Nil ©HO 

jgb-e«a*ns«)iii#Ba^6aft*s*F#^ (mq 

W) fllififr&fcS I nGaN/I nGaN MQWtSIt 
H2 5, pS!G aNWM2 6, p^AlGaN^ 
77K12 7, P gGaN3V**hJl2 8#WfcSlWI 
LTflMSftT^So 

[0 0 4 0] nSA 1 GaN^77 KS2 3, nSGa 
Nft#-f KJI 2 4, I nGaN/I nGaN MQWrS 30 
1412 5, p§«G a Nt^V KJI 2 6, pSAlGaN 
^■y Kg 2 7RXfpMG a ? Kg 2 8 {*g|5^ 

«KX<yf-yy$tl, BHJLfcnSG a NJf 2 2±Jtffi 
(C(4A 1/W/Autl2 9*Wt^nT^5c 
pSJA 1 GaN^5-y F/12 7&t/pSiG a Nny^^ 
hB2 8ttS5te*^£x-y^;/ySftT^So *L 
T> COpSG a Nny^^ )-Jf2 8©ffli|ffifr?>, Kffi 
L/cpSA 1 G aN7 77 KJI 2 7 affiRtfnSA 1 G 
aN^77F!2 3, nSGaNft#-<KJi2 4 f In 
GaN/InGaN M Q WS'14/B 2 5 RZf piGaN « 
«^ F/i 2 6 ©iJffiKMtT, S i Om 3 1 
2?ftTVSo «6fc, C©S i 0 2 /i3 lStfpSGa 
N3V?f KJI 2 8±(C(4P t/Aull3 0*W5 
ft "CVS. 

[0 0 4 1 ] c o D -y ^J&Ro¥ilW*ift*JE«iR? K* 
^T(4> pSiG a N3>^^ KH2 8&t/pSA 1 G a 
N^5>y FJf 2 7 0-%mx->y ?y V'lc&vm^KB 
5 c t 3a i) , 3! 1 &ffiftK£K Lftxh7^ 7#? 
ji©^#ftffift^**^F J: 5 t * 6 J: < WiffiSSS 
«ff ^gp^KWffli-rs c titf so 



[0042] ^mmmic&fmtmwms nmc, 

a NtW F/i 2 4 fc&So C ©->W F* 2 4 14, M 
QWrStM 2 5 ©TJf(CffiM2ftTfc f ; . ^*fi«5©»* 
MK. <k 0J*S*n*«SO^V F^> -y 7fc*5i^T, rig 
t^S© h 5 > y 7#i£ CS £ 5 IC«W F-7^nr 
^S 0 COfttf-T FH2 4Efe^T, h7>y7°$ft/c* 

■vuza, $msnsi«iciffliBft©raa^i;, sftc 

©, COftjtH'K/12 ^SMSftfc + V'JTttlSWgL 

T?fM^nftMQw?sttii2 5-enr^-rSo f 

Ji 2 4 {crista L 3 STOMttfg 1 HtlltiCT* 

So 

[0 0 4 3] **»ftlt^S¥#f«fi^*^0» 
oT, MQWg'ttil2 5©JIi2fW(C, MQWStt@2 

5©«?#Fic J: D*ji5£2ftS^y F*> >y7\fc D trig 
K 7 v TmiiZ^fZKJJ^ Fit 2 4 fclfttf s iifctc 
.1: 0 , *^ #H *«»S-r ^KftiiJE S tvf 
IC, h5>y7^PflEO)f^tMQWffi14/i2 SO^VK* 

ItfHtfoIfiEfcftSo Sfts p^G a Nny^i7 hH2 8 
RtfpSA 1 GaN^77 FS2 7 O-gRJ^^It^ 
fiSfTSiit:(cJ;0, Hl*WJiU»5 

[0 0 4 4] (J| 3 H 6 3 g|l 

^fW»<a*w-r»iffi0-pa&s. tcD^w*rSft^*? 

{4, G a N^^k^tcS^^TJf^^tlT^So 
[0 0 4 5] 0*, 4 1 (4-9-7 7-r+»R*iSl/T:|3 
0, CO*7ri'-V»fi4 lOiafflfcttDBR 
7'5-y^'Rltgg) 1fii©n^GaNJl4 2, nSA 1 G 
aN^77FI4 3, h77/«t«nlGaN 
7t^VF«4 4, ^n^tlfilTScD/f^l-XTiCffM^nft 
2mm<0 I n G a N«©^D}MU-e|ifi)t^nSjaS5«3i 
^P>^S^S«?#P (MQW) ffi&frb&Zl nGa 
N/InGaN M Q Wg'ttH 4 5 , pgGaNW 
FJB4 6, DBRMOplGaNl47, pgiGaN 
ny^i' 8*m^«/lUTffM£tiTl>So 
[0 0 4 6] nSGaNWh'14 4, InGaN/ 

1 nGaN MQWS'ttJf4 5, pSGaN^^KJi 
4 6, pSG a NS4 7Rtf4 8{±SP»Wftx>y^y^ 

JKtiUfenSGaN«4 3±^tBKttAl/W/ 
Autl4 9tfStt5ftT^S. Sfc, pS!lGaNJi4 
7R(f4 8(4*5 CRV^teX-y^y^tlT^S. t 
LT, CCDpiiG a Na>$5> FS 4 8cOffliJffl^e>, 38 
(ULftpSGaNW K*4 6*ffifttfnS!G aN« 
4 3, nlG aNWHi4 4, InGaN/InG 
aN MQWrS'SJl4 5RO*pSG a Nfttf-f KS 4 6 
©IWcAHtT, S i Ozlf 5 1 CTM^tXTl^So $ 
P,(C, COS10!l5lMpSGaN3^^H 

2 8±(C(4P t/Aut!3 OsWR^BnTV^So 



(6) 



t#M 2001-15865 



p t /A uli3 oa, SSiWKX'y^v^nsct 
tc J; D -»0**^ p §!J G a N 3 y £ V F« 4 8 fc & LT 
»0, p^GaNny^F/f 4 8itffi*mtiLT7 , £tf 

* m L 2 3*Jtc«K 7 W ftT f « ft 46, B^is&iM 

[0 0 4 7] Sft, D B R#tflt©G a N/14 2Rtf4 7 
tea, 0Sf*&U***XUy httO«eo«RF^JiWW 

[0048] *mmmzistfz¥mtfi%mt. ^mc 

aNWFl4 4|C$a o COft^V FJI4 4«, M 
Q WtS'ttl 4 5 ©T/f KSESSftTfe fj , **£&©#* 

v^niffio f 5 v fm. c « <t a (ctomrp F-72 

V>S. C©«3!fl'F«4 4fc*^T, F5>y7*2nft* 
+ 'J7tt, tttU*n*l«KESi8«0!RiR*«ftU, *fcc 

TffM2ftftMQW)gffii 4 5 T-m^l-So ft^V F 20 

11 4 4 KSftn 5 s^jufiiftffltt^ 1 mmmrn t m 
2.0 

[0 0 4 9] ^mmmmz^mmmm^m 
v?%%\ ■mnmom 2 Lfc t wi ut?**. « 

oT, MQWtS14«4 5 0H3aiH«fc, MQWJSttJM 
5 ©«?#P(C £ O&JtSflSXl' F*> 'V 7<k t) t>» 

cfc 0, *?§S=&fM-r5^y F^> -y 7«iJ[Sg2tvf 
C, F7'y7°WSOr^StMQWg'l4Jl4 5 0;^F^ 

flMBA^JffikftS. Sfc, paGaN3V**hJi4 8 
MplAlGaNi'77Ki2 7 O-S^^t^MKfg 
fK-rscfctctt), £i*«!!g£!)fc£5fc:a&spJ;< 

[0050] (® 4 mmmm) m 7 a^nat^s^m 

T, 6 1 tt±I3H 1 ~H 3 S»f§Tf^ Ufc*m*fl:« 

2 lXfcU io«IKM»7r^^6 20 

^w^^s^c, mws, -rftfe-sHi&t; 40 
a 5 Kmwtki&ny&im q wisttn 5 x« 2 5 © 

il^M, 0 6fc^-rgS«jR^o«^fc:ttp3!G a 
N3^^M4 8^ffi^r7°'7Xr^"y^7rf'^»A 

[0 0 5 1 ] T 4 *Q 2%{mt%Kte 1 . 3 

~1. 5 /imffe^ 77Xf-f'^774'^6 3 

#*Mi7 7-f^6 2^P.tB|4Stlft7 l e« 
y'ii U T 7 7 X r -< y i> 7 r 4 >\ 6 3 fc m 
SttS 5. so 



10 

[o o 5 2] &*5, jjtht^ufes i -WAmmmo 
ft«««^^5ttaisti*jeojs*(4, m-f fi©f 

9>y7W©'$2^ MQWStM©M?#F#fig©^ 

y >y 7t <t o $m £ n a ft «k c n & ©w« 

^ list 3RW«flWlE**{b***ci:t<:J:»)» ffig© 

[ 0 0 5 3 ] F 5 -y ^ffifcJ&S-f SSfi, fttf 

■YFS4. 2 4St>'4 4 tfilS£2ft&V\, F5"y7°£ 
p §!«©*- A- F 5 -y 7°(c J: 03E4f LJ6S±f M 
QW?gf±Ji©±iJ(cffM$tx5) I 6^V Fll 6 , 2 
4 BCF77 7^tt?rffM-r S C t S S . C o« 

0 F5-y7°^i§^$^afti6, 7,-fy^ymmm< 

c©>ts-;VF^-y7^fiJfflLfttl^(ca, 
^^?gf*o^)SA^±-r5fti6, X7^fS^-«i*±I 

[0 0 5 4] ffSt, ?SttJitLT(i:^a*^4tP«Ji 
(MQW) *fflV>S«^*^Uft*V cntc[5gg^ti§ 

[0 0 5 5] Sfc, III-VKQaNCa-^T*?** 
)Sbft^ GaNWW-fcfe, A^VF^-V'y7©^»f* 

[0 0 5 6] 

[^coJijm] iX±i¥^Lftj;7(c^^icJ:n«\ IS 

ttgifitSK f 9 -y ^if!(4%}$o«iaiixa*iaws z.tK 
ra®®ff¥&i^] 

[h i ] *?t0i5©3? i $mBm\m%m\mmmm 

[0 3] miiMmi(c^s^«i5^*?©*Ji- 

m 4 ] [Ri*i6ffmi(cii§^f«ii^*^©A7jffl 

ra 5 ] *fgB^©gi 2 mm&mzmmmem 

im e ] *mw<om 3 *»«c^s^f«fi^^ 
?©^#«/«*jR-r»fiiiia. 
ra 7 ] *fgB.j3<Dgs 4 sfflBB^fcfss^^as^si* 

tm 8 ] «e*©x y mm^mw u~^rmmm(o±# 

m 9 ] m<Dmwim*m# \s-vmmo>mm& 

1 -+r7ri'-va« 



(7) 



#W 2001-15865 



2- 


•nlG a N/W771 


8- 


pile, an^yztYM 


3- 


•nfflA 1 GaN^7 Fl 


9- 


A 1/W/AuW 


4- 


•nlGaNW Fl 


1 0 


-P t/Aulll 0 


5- 


•InGaN/InGaN MQWffittl 


1 1 


■-S i 0 2 « 


6- 


•piGaNWVFl 


2 1 


••nSDBRl 


7- 


•pSA 1 G a Ni?9>y Fl 


2 2 


■•pUDBRl 



[01] [B9 2] 




(8) 



#12001-15865 




